In this paper, by the classical method of Riordan arrays, establish several general involving higher-order Changhee numbers and polynomials, which are related to special polynomials and numbers. From those numbers, we derive some interesting and new identities.
Introduction
Recently, many works have been devoted to the study of Changhee number identities by various method [1] [2] [3] [4] . In [1] , D.S.Kim and T.Kim give various identities of the higher-order Changhee numbers and polynomials which are derived from umbral calculas. In [3] , J.Kwon consider Witt-type formula for the weighted Changhee numbers and polynomials. In [4] , D.S.Kim and T.Kim also introduced the non-linear Changhee differential equations and these differential equations turned out to be very useful for special polynomials and mathematical physics and so on. In the present paper, we make use of the Riordan arrays method in a constructive way to establish some general summation formulas, from which series of Changhee numbers and polynomials identities can be obtained. In particular, besides the Changhee numbers, some identities also involve the Stirling numbers of both kinds, Daehee numbers of both kinds, Lah numbers, Harmonic numbers, Genocchi numbers and polynomials and Euler polynomials. It can be found that no Changhee number identities presented in 
(1) 
In special case, when 0,
n n x Ch Ch = = are called the Changhee numbers of the first kind.
From Equation (1), we note that
where
For r ∈  , Changhee polynomials of the first kind with order r by defined by the generating function as follows:
where n is a nonnegative integer. In special case, when It is not difficult to show that
From Equation (5) and Equation (6), we have 
In special case, when 
As usual, the coefficient of
A Riordan array is a pair ( ( ), ( )) g t f t of formal power series with
It defines an infinite lower triangular array
Hence we write
 is an Riordan array and ( ) h t is the generating function of the sequence { }
For convenience, we recall some definitions in the paper. The generalized Stirling numbers of the second kind ( , ; ) S n k r have the following exponential generating function [6] :
The higher-order Changhee polynomials ( ) ( ) r n Ch x may be related to the ge-
and the generalized Genocchi numbers ( ) n G α , which are defined by the generating function [7] to be:
Another two interesting numbers, associated with the higher-order Daehee numbers of both kinds are defined by the generating function [8] to be: The generating functions of generalized harmonic polynomials ( ) ( ) r n H x are given by [5] :
The generating functions of higher-order Euler polynomials ( ) ( ) r n E x are defined by [3] :
Identities of Changhee Numbers and Special Combinatorial Sequences
Theorem 2.1 For 0 n ≥ , the following relations hold:
Proof An interesting Riordan arrays, associated with the Lah numbers ( , ; ) L n k r are defined by
Then applying the summation property (11) to the Riordan array (21) and the generating function (5) yields For , r k ∈  , when n r k > + , the combinatorial numbers ( , , ) P r n k defined by the following generating functions:
then Equation (22) is equivalent to
Based on the generating function (22), we obtain the next Riordan arrays, to which we pay particular attention in the next Theorem:
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Theorem 2.2 For 0 n r > ≥ , we have
Proof Applying the summation property (11) to the Riordan array (24) and the generating function (5) yields n i s r ∈  , we have
s r Ch P i k s s P i n s r s r s s r n k
Proof Based on the generating functions (5), (6) and (7), we obtain the next Riordan arrays:
To obtain Equation (26), apply the summation property (11) to the Riordan array (27) and the generating functions (23), we have 
From Equation (29), it can be verified that
Thus, comparing with Equation (22), we obtain the following connection between the numbers ( , , ) P r n k and the unsigned Stirling numbers of the first kind: ! ( , , 0)
( 1, 1) ! k P k n s n k n = + + , Finally, the substitution 0 s = in Equation (26) gives Equation (28).
Corollary 2.2 For , ,
n r s ∈  , we have 
with the alternative representation:
Now, let us define the infinite lower triangular martrice ( ) P z by:
It is easy to show that ( ) P z may be expressed by the Riordan array:
Theorem 2.4 For 0 n ≥ , the following relations hold:
Proof To obtain Equation (34), from the Riordan array (33) and the generating function (14), (17), we have ( ) we can get the Equation (34), 
Identities Involving the Changhee Polynomials
Proof From generating functions (5)，we have
Comparing the coefficients of ! n t n on both sides, we obtain Equation (35).
Which completes the proof. Nanding, Wuyungaowa
